[Hemo- and cardiodynamic effect of nifedipine in halothane or isoflurane anesthesia. An animal experiment study].
The present experimental study on 16 acutely instrumented dogs was designed to determine the haemo- and cardiodynamic changes after an intravenous infusion of nifedipine during halothane or isoflurane anaesthesia. General anaesthesia was induced with ketamine (10 mg/kg) and fentanyl (0.02 mg/kg) and maintained with fentanyl (0.3 micrograms/kg/min), 3:1 N2O/O2 inhalation mixture, and pancuronium (300 micrograms/kg/h). A left thoracotomy was performed and a needle force probe was placed in the left ventricular wall to measure myocardial force of contraction. A Widney gauge was placed around the left ventricle to measure left ventricular circumference changes. The animals were also monitored with left ventricular tip manometers, pulmonary arterial thermodilution catheters, and femoral arterial and venous catheters. Three hours after instrumentation baseline haemodynamic measurements were performed and repeated 30 min after either halothane 0.8 vol.% (n = 8) or isoflurane 1.5 vol.% (n = 8). Then nifedipine (10 micrograms/kg i.v.) was administered and haemodynamic measurements were repeated. Both volatile anaesthetic agents caused a decrease in MAP, CO, LVP, LVFS, and dP/dtmax. Heart rate, CVP, PAOP, and the diastolic diameter of the heart did not change with halothane and isoflurane. Isoflurane led to a decrease of SVR that was not seen with the administration of halothane. Nifedipine during halothane anaesthesia caused a further decrease in MAP, SVR, LVP, dP/dtmax, and LVFS compared to the already reduced values with halothane alone. However, SV did not decrease any further. If nifedipine was added to isoflurane a further decrease in CO and SV was observed despite a constant SVR. Halothane, isoflurane and nifedipine are cardiac depressant drugs. Isoflurane induces vasodilation and appears to be less cardiodepressant than halothane in the clinical situation. However, if nifedipine is added, the vasodilation caused by nifedipine offsets its own negative inotropic effect and in parts the cardiac depression of halothane. Combined with isoflurane the vasodilatory effect of nifedipine is insignificant and the negative inotropic effects of both drugs are additive resulting in a profound decrease in SV and CO.